aBsTRaCT introduction: Phleboliths are calcified thrombi that may be originated from an injury to a vessel wall or stagnation of peripheral blood flow. They are not usually observed in maxillofacial areas and are often associated with vascular malformations. Plain radiographs, as a panoramic radiograph, can be useful tools to detect phleboliths. objective: To report three clinical cases observed in panoramic radiographs. Case report: In this report, three cases of phleboliths are described, as found in routine radiographs, emphasizing its radiographic features in conventional imaging. When evaluating multiple radiopaque structures, randomly distributed in plain radiographs, dental practitioners should stay tuned to the presence of a phlebolith, particularly when "laminations" can be observed. Plain radiographs have an important role in detecting phleboliths; however, patients should be referred to other more accurate imaging exams. Key-words: Panoramic radiograph. Oral pathology. Vascular calcification.
IntroductIon
Phleboliths are usually found in the pelvic veins 1 and can occur within the intestine, uterine and prostatic veins; notwithstanding, they are not frequent in head and neck sites 2 and rarely found in maxillofacial areas. 3, 4 Phleboliths are often associated with vascular malformations, such a hemangiomas 5, 6 or a venous malformation (VM). 7 There are only a few cases described in the literature that they are not related to vascular malformations. 2 Phleboliths are calcified thrombi 8 and their pathogenesis involves slowing of peripheral blood flow, what may be originated from an injury to a vessel wall or stagnation of the flow of blood, 1 by trauma 7 or even by vascular malformations. 8 The soft tissue calcification due to the deposition of calcium crystals is classified as "dystrophic calcification" 9 and they occur by passive precipitation.
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The thrombi, produced by slowing of peripheral blood flow, become organized and mineralized. 4, 7, 11 In a first moment of the calcification, it is formed the core of the phlebolith; then, the fibrous component undergoes a secondary calcification and becomes attached. The repetition of this process causes phleboliths enlargement. 4, 11 The formation of phleboliths is typically asymptomatic. 4 The mixture of calcium carbonate and calcium phosphate, due to the mineralization process related to phleboliths, 4 is the reason why phleboliths present mostly radiopaque radiographic images in conventional techniques. They can have radiolucent or radiopaque core and, due the different moments of calcification of the thrombus, they have an appearance of concentric rings, also denominated "laminations". 12 In the maxillofacial area they are frequently oval, with variable size, 7 commonly multiple 12 and can be usually found on routine radiographs, in cases frequently diagnosed as hemangiomas or vascular malformations, 8, 13, 14 although they can also be found in regions submitted to physical traumatism.
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Despite of the use of plain radiographs as a complementary tool to diagnose phleboliths, they can be better detected in computed tomography, 8, 13 which can clearly show calcified and/or hyper attenuated structures, as draining veins and dilated arterial feeders. 16 Magnetic Resonance Imaging can provide the best view of surrounding soft tissue and the extent of the lesion related to phleboliths formation. 12, 17 In the present report, three cases of phleboliths (found in routine radiographs) are described, emphasizing the importance of radiographic features in conventional imaging.
case reports

Case histories and clinical findings
Three Caucasian female patients (40, 42 and 46 years old, respectively) were referred to a private Dental Radiologic Clinic, for radiographic exams, with the purpose of planning oral rehabilitation. At the moment of evaluation, the patients did not report any clinical symptoms, nor showed any clinical signs of intraoral or extraoral alterations, except for case 3. So, medical history did not provide relevant information for case 1 and case 2 patients.
ImagIng evaluatIons
Case 1
The panoramic radiograph showed the absence of some teeth, alveolar bone loss and cavities. In the right side of the patient, overlapping and located inferiorly to the angle of the mandible, it was observed multiple radiopaque oval-shaped structures, with
65
Phleboliths RadiogRaPhic FeatuRes in Plain RadiogRaPhs: RePoRt oF thRee cases different sizes, randomly distributed. The phleboliths characteristic formation in multiple moments can be evidenced by the distribution "in lamella" of the radiopaque areas (Figure 1) . The lateral cephalometric radiograph also showed the radiopaque areas (Figure 2 ), but they were better detailed in panoramic technique. 
Case 2
In this case, the panoramic radiograph also evidenced the absence of some teeth, alveolar bone loss and cavities (Figure 3) . At the right side of the patient, overlapping the ramus of the mandible, it was observed multiple radiopaque oval-shaped structures, with different sizes, more discreet and smaller than in case 1. 
case 3
The panoramic radiograph showed multiple oval-shaped radiopaque structures on the right side of the patient, both overlapping as located near the mandible angle and cervical vertebrae, randomly distributed (Figure 4) . Extraoral examination showed a blue-purple swelling on the right side of the face. The patient said that the swelling had been present since birth and had grown as she aged, with a previous diagnosis of facial VM. Despite of the evident swelling, the patient declared that it was painless. Phleboliths RadiogRaPhic FeatuRes in Plain RadiogRaPhs: RePoRt oF thRee cases dIscussIon Phleboliths are incidental findings in routine radiographic examinations, mostly due to the subjective or lack of symptoms. Conventional radiographs, such as panoramic, are helpful to detect phleboliths, 13, 18 although they have some limitations, mainly due to structure overlaps.
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In maxillofacial area, phleboliths usually present theirselves as multiples oval-shaped radiopaque structures, randomly distributed and varying in size.
7 They may be associated with intramuscular hemangiomas (IH) or VMs.
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Plain radiographs have limited role in the investigations of IHs and VMs, because they can identify just calcified thrombi;
18 otherwise, they can be convenient to detect asymptomatic vascular alterations, as presented in cases 1 and 2. In panoramic radiographs, the masseter muscle is superimposed to mandible angle and ramus, and a calcified thrombus from an IH related to this muscle might be located in the same area, as showed in cases 1 and 2. After the detection of the phleboliths, the patients of cases 1 and 2 had been referred for further investigations and appropriate medical treatment.
Case 3 had already the diagnosis of VM, which are part of a spectrum of vascular malformations 19 and are defined as malformations comprised of slow-flowing in abnormal dilated veins. 20 VMs are present at birth, as a result of a congenital error of vascular morphogenesis that occurs in intrauterine life, 21 and grow as the patient ages, in proportion to the somatic growth. 19 One of the main provisional diagnostic hypothesis in cases 1 and 2 was IH. About 15% to 25% of IHs can exhibit phleboliths 22 and the masseter muscles represent a frequent location of head and neck Ihs. 23, 24 VM treatment in maxillofacial area is complicated and has a high recurrence rate.
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Nevertheless, the diagnosis of phleboliths in the maxillofacial area demands their differentiation from other calcifications that may take place in this area. The diagnostic hypothesis may strongly include tonsiloliths and healed acne lesions, 7 specially when are present multiple radiopaque structures. A typical feature of phleboliths is that they are often laminated, with concentric rings, in despite of small phleboliths may present only as a radiopaque structure, 25 and this characteristic may be useful to differ them from other entities. Other hypothesis might be considered, as described in literature, such as sialoliths in the parotid gland, 26 plaques in the carotid artery, cysticercosis, calcified lymph nodes 7 and traumatic myositis ossifications.
conclusIons
In conclusion, when evaluating multiple radiopaque structures randomly distributed in plain radiographs, dental practitioners should stay tuned to the presence of a phlebolith, particularly when "laminations" can be observed. Furthermore, a detailed interview of the patient medical history may help to acure the diagnostic hypothesis. In spite of plain radiographs have an important role in detecting phleboliths, patients should be referred to other more accurate imaging exams.
